Neutralization of the membrane protein Nogo-A enhances growth and reactive sprouting in established organotypic hippocampal slice cultures.
The reduced ability of central axons to regenerate after injury is significantly influenced by the presence of several molecules that inhibit axonal growth. Nogo-A is one of the most studied and most potent of the myelin-associated growth inhibitory molecules. Its neutralization, as well as interference with its signalling, allows for enhanced axonal sprouting and growth following injury. Using differentiated rat organotypic hippocampal slice cultures treated for 5 days with either of two different function-blocking anti-Nogo-A antibodies, we show an increase in CA3 fibre regeneration after lesion. In intact slices, 5 days of anti-Nogo-A antibody treatment led to increased sprouting of intact CA3 fibres that are positive for neurofilament 68. A transcriptomic approach confirmed the occurrence of a growth response on the molecular level upon Nogo-A neutralization in intact cultures. Our results demonstrate that Nogo-A neutralization for 5 days is sufficient for the induction of growth in mature CNS tissue without the prerequisite of an injury. Nogo-A may therefore act as a tonic growth suppressor/stabilizer in the adult intact hippocampus.